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CHAPTER I 
THE PROBLE!vl 
The purpose of this study was to find out how much · 
elementary school children know about space. Since elemen-
tary school curriculums do not include space as a unit of 
study in their general science program, at least not at the 
time of this study, it may prove useful to teachers, school 
administrators and curriculum planners to determine the 
amount of space knowledge these children possess without any 
formalized instruction in this phase of general science. 
The writer selected the problem because of an interest 
in space and in elementary science and to find out whether or 
not a subject must first be included in curriculum guides 
before any learning takes place prior to any formalized 
classroom instruction. 
As a secondary reason, the ~~iter felt it would be 
interesting to find out whether this test would show any 
significant difference between boys and girls in various 
grade levels. 
In order to answer the question proposed by this 
study a test was constructed by the writer and administered 
to grades four through eight in a small New England community. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Science and technology present both the greatest 
promise and the most direful threat to mants survival and 
well-being in the second half of the t-v1entieth century. 
2 
They can be used for raising the standard of living, reducing 
disease and illness, and prolonging life. On the other hand, 
they can be used as sorry handmaidens of destruction, oppres-
sion and brute force. Greater efforts than ever before ex-
erted, must be applied to the problem of developing great 
scientists and to helping all citizens understand the in-
fluence of science on their personal and social problems. 
It is a dangerous policy to limit scientific information to 
a selected few, leaving the rest of the people in an age of 
science without the ability to understand and control it. 1 
The successful launching of the first earth satellite by 
the Russians in the autumn of 1957 created grave concern on 
the part of American citizens regarding the progress of 
this nation in the realm of science and technology. The 
event gave a new impetus to a movement already under way ---
the demand for a reappraisal of the program of the public 
1. Ragan, William B., Modern Elementary Curriculum, Rev. 
Ed., Henry Holt & Co., 1960, p.297. 
~ 3 
school. Critics of education were eager to point out that 
by trying to teach all American children, the schools 
fostered anti-intellectualism, lowered standards and under-
mined the security of the nation. 
The Russian system of education, 1-rhich emphasized 
mathematics and science and minimizes other subjects taught 
in our schools, has been given a great deal of attention. 
The achievements of our children and growth have been com-
pared unfavorably with those in schools of various European 
countries where the emphasis has been on the selection of 
the most capable pupils for thorough training in the funda-
mentals. 
PLACE OF SCIENCE 
IN THE CURRICULUM 
Improvements are obviously needed in the elementary 
school. A study of subject preferences of 13,483 fifth 
grade students revealed that the boys ranked science sixth 
out of ten elementary school subjects and that girls ranked 
it seventh. The same study ranked science eighth out of 
ten elementary school subjects when asked to list their 
favorite subjects.l A changing world requires a changing 
role and a changing educational pattern for our schools. 
1 Chase, W. Linwood, "Subject Preferences of Fifth-Grade 
• Children", Elem. School Journal, December 1949, pp.204-211. 
• 
\·vhat we shall teach cannot be decided merely on the basis 
of \"lhat we l<'rere tauB;ht to deem valuable. The elementary 
school child will be operating in a society of 1966-1972 
on for the rest of his life span.l Granted, a change is 
needed in the elementary school curriculum but what is the 
best approach to include science in the elementary school 
curriculum. Some educators say a rigid stereo type course 
in science has no place in the modern elementary school.2 
This is evidently based on the fact that as yet there is 
no uniformity in the scientific concepts to be taught and 
the materials to be used in given grade levels in the 
elementary school.3 
4 
Zim says that the instructional program in elementary 
science included both an organized curriculum and the use of 
incidental learning situations.4 The latter are of educa-
tional value because they are characterized by highly 
developed interests of the pupil and by markedly purposeful 
activities.5 
Historically there has been a growing concern regard-
ing the importance of elementary science instruction. In 
1. Lee, D.M., "What Shall We Teach" ,
6
National Elementary 
Principal, XL, No. 3, December 19 O, p~20. . 
2. Klausmier, Herbert J., Dresden, Katherlne, Dav1s, Helen c. 
Watteck, Walter A., Teaching in the Elementary School, 
Harper & Bros., 1957, p.357. 
J. Ibid., p.357. 
4, Ibid.' p.J60. , 
171 5. Kyte, G.C., Elem. ~chool reacher, Dryden Press, 1958,p.317 
~ 5 
the quarter of a century which has elapsed since elementary 
schools have recognized the importance of elementary science, 
there has been a grovring concern for this area of instruct iont 
An analysis of state curriculum guides available in 1949 re-
vealed that seventeen states had prepared separate courses of 
study in science. The investigation noted that publications 
for the elementary sciences for the most part have been re-
cently prepared. All those analyzed Nith the exception of 
one were prepared during or since 1941. 2 There is a tendency 
for some school systems to require the teaching of at least 
one science unit in each grade. In other schools this con-
cern takes the form of time stipulation. Teachers of the 
Buffalo, New York Schools, for example, recommend that from 
45 to 50 minutes per week be devoted to science teaching in 
each of the elementary grades. It is interesting to note 
that in no case should the amount of time be decreased; only 
in very unusual cases should the time be increased.3 
Although science is receiving more attention today in 
elementary schools than in the past, it has not yet achieved 
1. Herrick, Vergil E., Goodlad, John I., Estvan, Frank J., 
Eberman, Paul W., The Elementary School, Prentice Hall 
Inc., 1956, p.218. 
2. Ibid., p.218. 
3. Ibid., p.218. 
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the status of "basic subject". In many states it is strongly 
recommended by professional circles but legally designated 
an "optional subject". Forward-looking schools, ho1-;ever, 
are finding ways of doing something constructive about 
meeting the science needs of boys and girls. 
The explosion of the atomic bomb toward the end of 
World \'lar II dramatized the fact that mankind had entered 
the Atomic Age. The children in our elementary schools 
must live in that age but they cannot live successfully with-
out comprehending some of its fundamental concepts, It is 
essential that children be introduced to the background and 
problems of the Atomic Age, just as they have been introduced 
to reading, geography, history, hygiene, and other subjects. 
Knowledge about the Atomic Age is crucial kno'\'J'ledge. Writers 
in the field of science support the contention that elemen-
tary science is very often a poor relation in the curriculum 
--- that many classroom teachers are afraid of science and 
therefore give it as little space in the program as possible 
--- sometimes not at all.l In a study by Mallison and 
Sturm, 50% of the student teachers who answered a question-
naire considered themselves adequately prepared to teach 
1. Jameson, 1~rshall c., and Hicks, Wm. V., The Elementary 
School Principal at Work, American Book Co., 1958, p.255. 
" 
science in the elementary schools. Yet the scores these 
teachers-to-be received on the Cooperative General Science 
Test did not supply evidence of even this percentage of 
competence. One l:JOnders about the 505h who conceded their 
incompetence.l 
7 
vfuat stand should be taken on the proposition gaining 
in favor among science_ teachers and administrators that 
science be elevated to a position of importance equal to that 
of art, music, and physical education? The authors, Jameson 
and Hicks, are in favor of whatever auxiliary help, support 
and encouragement can be made available to make science a 
vital part of the elementary school program. 2 
In a recent survey of the F~ssachusetts Elementary 
Schools it is worthtvhile noting that there has been no signi-
ficant change in the time allotment for the teaching of 
science since 195$.3 The area of science is presently under 
study in the Rhode Island Public School dystem. One recom-
mendation of th1s group has been that a definite time allot-
ment for science in the ~reekly program of instruction in-
clude a minimum of 60 minutes per week in grades 1 to 6 and 
1. Ibid., p.256. 
2. Ibid., p.257. 
3 Peloquin, Eugene A., Thesis: Instructional Time Allocation 
• in the Elementary Schools of Massachusetts, 1961.-------
--
135 minutes in grades 7-8. 1 
A recent article points out certain changes that can 
be made so that science can perform the better service for 
society and for children. Among these are the following: 
A. Give elementary science the same status 
as other subjects. 
B. Provide experiences with actual scientific 
equipment. 
C. Supply the classroom teacher \'lith a fund 
of petty cash for science equipment and 
supplies. 
D. Emphasize that science is measurement. 
E. Tie arithmetic in with science. 
F. Help teachers prepare science lessons 
through in-service workshops. 
G. Provide science consultants. 
H. Gall on child development specialists to 
keep watch on the science program. 
I. Plan more science experiences of the prob-
lem-solving type. 
As the author pointedly remarks at the close of this 
article, "Let's get on t'lith up-grading science. It -vrill be 
a valuable contribution to the American life. n 2 
1. Joyce, Paul F., Progr~ss Report: State Wide Elementarx 
School Project, 19bl. 
2. Ragan, £2.cit., p.317. 
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CHAPTER III 
PLAN OF PH.OCEDUI?.E 
PURPOSE OF THE STUDY 
The purpose of this study was to find out how much 
elementary school children kno\--1 about space and to find out 
whether there would be any significant difference bet"t>'.reen 
boys and girls. 
DESCHIP'riON OF PUPIL POPULATION 
The tests were given to 597 school children in four 
elementary schools in a small New England town. The town 
9 
0 has areas of population ranging from residential sections to 
rural farm sections and includes a more than average number 
of fathers who -vvork in an adjacent city. The population 
varies from people of very small incomes to some with high 
incomes although the majority are of above average means. 
There are some seven thousand five hundred people in 
the town with about eleven hundred children in the public 
schools. The pupil population follows a normal curve in 
intelligence that \-rould compare favorably with the average 
suburban community in the north-eastern part of the United 
States. 
10 
THE TEST 
Since very little material has been ~~itten regarding 
space terminology and with the non-availability of standar-
dized tests, it was necessary to devise a test. Much of the 
material used in making up the test was found in a reprint of 
two related articles from World Book Encyclopedia entitled, 
"Space Travel and Guided Missile." The test consisted of 
twenty-one space terms in column one and thirty possible 
definitions in column two. The objective was to find the 
best possible answer in column two for each of the items 
listed in the first column. The test "ras divided into 
three parts each having seven questions and ten possible 
definitions for easier organization. 
The highest score attainable was twenty-one and the 
lowest zero. Table #1 shows the range of test scores by 
grades. 
ADMINISTltATION OF' TEST 
The test which was given on June 20, 1961 was adminis-
tered by each classroom teacher in each of the elementary 
grades in the four elementary schools of this small New 
England co!Th'Tiunity. 
Each test contained the I.Q. of each child tested as 
furnished by the classroom teacher concerned. Each test ~ras 
then scored by this writer. These results were subsequently 
11 
grouped according to the test score and I.Q. 
~1EI'HOD OF C0!'-1PILING DATA 
The results of the test were tabulated as follows: 
one chart was prepared for each class in grades four through 
eight showing the range of I.Q.'s and the test scores of each 
class. That is, one sheet would show the tabulation for both 
boys and girls in each class with the result that only 22 
sheets contained all the necessary information. 
In this manner the continual rehandling of some 600 
test papers '~as eliminated. Each chart showed the boys t 
results in blue and the girls' results in red. After these 
were compiled master sheets for all the classes in grades 
four through eight were arranged. From these Tables #1 
through #9 were prepared. 
STATISTICAL PROCEDUliES 
It was necessary to choose a method of comparison 
which would show the difference by grade level and vlhether 
or not the differences were due to chance or represented a 
significant difference. 
The most meaningful way in which to describe the 
differences of any two groups is to determine the Critical 
Ratio from the difference of the means. This ratio may 
be expressed by using the follo"lfling formula 
M1 - M2 
CR = SE Diff M1-M2 
Wert makes the following statement concerning the 
interpretation of the critical ratio:l 
In many ways a comparison is desired of 
the means of t'V'TO samples from a given popula-
tion. For example, the first sample may give 
a mean value of 72 and a second samDle a mean 
value of 74. A difference of two points is 
noticed between the means. The difference 
between means will fluctuate in successive 
samples. And consequently the difference 
of two means has a standard error of its own 
called the standard error of difference between 
two means. When the difference between two 
means is divided by the standard error of the 
difference a ratio is found which is sometimes 
called the critical ratio. 
Whenever this ratio is unity, the chances 
are 68 in 100 that the difference is too great 
to be the result of sampling fluctuations; 
whenever the ratio is two, the chances are 
95 out of 100 that the difference is too great 
to be the result of sampling fluctuations and 
whenever the ratio is three or more, it is a 
practical certainty that the difference is too 
great to be the result of sampling fluctuations. 
Whenever it is a practical certainty that the 
difference is too great to be attributed to the 
fluctuating of sampling, the difference is 
called significant. 
In Tables VIII and IX the critical ratios have been 
determined by comparing grades (see Table VIII) and by 
comparin~~ boys and girls in each grade level (see Table IX). 
A sample test appears on the following page. 
1. \'lert, James E., Educational Statistics, McGraw-Hill Book 
Co., Inc., 1938, p.l45. 
SPACE QUIZ 13 
Directions: In the space at the left write the number of 
the item in the right column which is most closely 
associated 'Hith the item in the left column. 
1. space 1. a rocket with instruments 
:=:2.probe 2. the speed a rocket must reach to over-
3.satellite come gravity 
4.atmosphere 3. the most distant point from the earth 
_5.escape velocity in a satellite's orbit 
___ 6.propellant 4. the pull of the earth 
_7. apogee 5. gets hotter the higher vou go 
6. a rocket's fuel 
_l.gantry 
2.orbit 
:=:3.payload 
4. stage 
-5.thrust 
--6.burnout 
:=:7.mass ratio 
l.vehicle 
--2.blockhouse 
--3.vanguard 
--4. countdown 
7. a man-made moon 
8. a vast, cold, dark emptiness 
9. one-sixth of the earth's pull 
10. the mass of air surrounding the earth 
1. a launching site 
2. a part of a rocket, complete with its 
own fuel and motors 
3. used to transport a rocket 
4. the push given to a rocket by its motors 
5. a special crane or moveable tower 
6. a point in a rocket's flight when all 
its fuel is used up 
7. the side-way movement of a rocket 
8. path of a satellite 
9. the amount of material a rocket carries 
into space 
10. the relationship of a fully loaded rocket 
ship to one without fuel 
1. huge holes on the moon 
2. fuel used in a rocket 
3. a device in which people are whirled 
around a big circle on the end of a 
pivoted beam -5.centrifuge 
--6. weightlessness 
==:7.perlgee 4. 
5. 
6. 
7. 
8. 
a rocket designed by the U.S. Navy 
a thick-walled concrete building 
extends out into the upper atmosphere 
X-4, X-3, X-2, X-1, zero 
a name for the rockets that carry 
satellites into space 
9. a ooint at which a sateLLite is closest 
to-a planet in its orbital path 
10. a condition in which one finds himself 
floating and walking as easily on the 
ceiling of a cabin as on the floor. 
CHAPTER IV 
ANALYSIS OF DATA 
INTRODUCTION 
It was the purpose of this study to deterriline the 
knowledge of space terms possessed by children without 
benefit of formal teaching. 
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A test of twenty-one items was devised and administered 
to five hundred ninety-seven children in graded four through 
eight. 
The data vvere analyzed to determine: 
1. The mean test scores for each grade level. 
2. The mean test scores for boys and girls 
at each grade level. 
3. The mean difference between bovs and girls 
at each grade level. 
4. The mean difference betir.Jeen grade level 
scores. 
Table I sho'\'IJS the mean intelligence qLwtient for all 
grades participating in the study. 
TABLE I 
HEAN INTELLIG Er::CE QUOTIEN'fS FOR Gli.ADES IV THROUGH VIII 
Grade No. Range Mean S.D. 
IV 116 73 
-
137 106.80 14.10 
v 139 73 - 137 106.75 13.40 
VI 130 63 
- 137 104.75 ll~-e45 
VII 123 58 - 147 101.35 11.85 
VIII 89 83 
-
137 109.45 10.93 
15 
All grade levels had a normal intelligence level. The 
range indicates a 1"lide spread from high to "{Tay below normal. 
In general the population can b e considered normal for a 
heterogeneous group, with no provision for special learning 
problems. 
r~ 
Table 2 shows the mean test scores for all grades 
participating in the study. 
TABLE 2 
MEAN TEST SCORES FOR GRADES IV THROUGH VIII 
Grade No. Range IVIean S.D. 
IV 116 0 - 21 6.94 7.07 
v 139 l 
- 21 7.88 7.05 
VI 130 1 - 20 7.49 7.05 
VII 123 l - 21 10.46 6.36 
VIII 89 4 - 21 14.95 7.5 
16 
An examination of the means indicates normal 
progression from the fourth grade with a mean of 6.94 to 
the eighth grade with a mean of 14.95 except that there is 
only a slight variation betv.reen grades five and six with 
grade five being thirty-nine hundredths of a point higher 
than grade six. The range of test scores varies from the 
widest at the fourth grade level to the lowest at the eighth 
grade level. 
Table # 3 shows the mean test scores for boys and 
girls at the fourth grade level. 
TABLE 3 
jVIEAN TEST SCuRES F'OR BOYS AND GIRLS GRADE IV 
Sex No. Range r-1ean S.D. 
M 61 0-16 7.59 7.24 
F 55 1-21 6.54 7.07 
17 
An examination of the table above shovm a difference 
of 1.05 points betv-reen means and favoring the boys at the 
fourth grade level. It also indicates a higher mean for the 
boys but a wider range for the girls. 
Table 4 shows the mean test scores for boys and 
girls at the fifth grade level. 
Sex 
F 
TABLE 4 
IVIEAN TEST SCORES FOR BOYS AND GIRLS GRADE V 
No. 
76 
63 
Range 
1 - 21 
2 - 14 
Mean 
7.90 
7.90 
S.D. 
7.05 
7.24 
18 
The means on the above table are identical at this 
grade level. A check on the range indicates a wider spread 
for the boys and a lower spread of test scores for the 
girls. 
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Table 5 shows the mean test scores for boys and girls 
at the sixth grade level. 
TABLE 5 
¥iliM~ TEST SCORES FOR BOYS AND GIRLS GliADE VI 
Sex No. Range Mean S.D. 
M 60 1 - 19 7.24 
F 70 1 - 20 7.24 
The means at this grade level differ only sixteen 
hundredths of a point favoring the boys. The range of the 
test scores appear to be very similar with the girls having 
a slightly wider range. 
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Table 6 shows the mean test scores for boys and girls 
at the seventh grade level. 
TABLE 6 
l.VIEAN TEST SCORES FOR BOYS AND GIRLS GtlADE VII 
Sex No. Range Mean S.D. 
73 3 - 21 13.30 6.80 
F 50 1 - l$ 9.70 6.36 
An examination of the above table shows a vast differ-
ence between the means with the boys once again favored. The 
range of test scores varies slightly in favor of the boys at 
this grade level. 
21 
Table 7 shows the mean test scores for boys and girls 
at the eighth grade level. 
TABLE 7 
~~ TE3T SCOliES FOR BOYS AND GIRLS GRADE VIII 
Sex No. Range Mean s.n. 
39 4 - 21 15.15 7.50 
F 50 7 - 21 13.80 6.80 
An examination of the above table shows a 2.07 differ-
ence between the means with the boys once again favored. The 
range of test scores varies slightly in favor of the boys at 
this grade level. 
,...., 22 
Table 8 shows a comparison of mean test scores among 
grades participating in the study. 
TABLE 8 
CO~WARISON OF MEAN TEST SCORES AlVIONG GRADES 
Grade No. :Mean S.D. SEM Diff. SEDiff. cJt 
VIII 89 14.95 7.50 .80 
3.59 .99 3.62 
VII 123 10.46 6.36 .58 
2.97 1.16 2.56 
VI 130 7.49 7.05 .62 
.39 .86 .45 
v 139 7.88 7.05 .59 
.94 • 88 1.06 
IV 116 6.94 7.07 .65 
An examination of the above table shows a 3.62 point 
difference between the eighth and seventh grades which is 
statistically significant between levels in favor of grade 
eight. A comparison between sixth and seventh grades indicates 
a significant difference in favor of the seventh grade. There 
was no significant difference in the comr.:>arison of the other 
grade levels as the table indicates. Note, ho\'rever, that 
there is a gradual decrease in mean score from grade eight to 
grade four with one exception. Grades five and six have al-
most identical means. 
" 
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Table 9 shows a comparison of mean test scores between 
boys and girls of each grade level participating in the study. 
TABLE 9 
COMP A.'i.ISON OF rrJ.EAN TEST JCOJiES BETWEEN BOYS AND GIRLS 
GRADES IV THRuUGH VIII 
Grade No. Mean S.D. SEf.'I Diff. SEDiff. C.R. 
B 39 15.15 7.50 1.20 
VIII 1.35 .507 2.66 
G 50 13.80 6.80 1.07 
B 73 13.30 6.80 • 83 
VII 3.60 1.24 2.90 
G 50 9.70 6.36 .92 
B 60 7.80 7.?.4 .94 
VI .13 1.60 .08 
G 70 7 .67 7.24 .84 
B 76 7.90 7.05 .82 
v .oo 1.50 .oo 
G 63 7.90 7.24 .91 
IV B 61 7.59 7.24 .90 
1.05 1.73 1.64 
G 55 6.54 7.07 .96 
An examination of the above table shows a critical 
ratio of 2.66 points between boys and girls at the eishth 
grade level which is statistically significant in favor of 
the boys. The critical ratio of 2.90 is also significant in 
comparing boys and girls at the seventh grade level, once 
again in favor of the boys. 'l'here \"tas no significant 
24 
difference between the boys and girls at the other grade 
levels. The table does indicate mean scores in favor of the 
boys on all except the fifth and sixth grade levels. 
25 
CHAPTER V 
INTHODUCTION 
The purpose of this study was to find out how much 
elementary school children knew about space. Five hundred 
ninety-seven children received the matching type space quiz. 
The data was analyzed to determine: 
l. The mean test scores for each grade level. 
2. The mean test scores for boys and girls at each 
grade level. 
3. The mean difference between boys and girls at each 
grade level. 
4. The mean difference between grade level scores. 
Sill~if~Y AND CONCLUSIONS 
1. All grades participating in this study had mean intelli-
gence quotients which were normal for the grade. 
2. All grades participating in the study showed a normal 
progression in test scores. The range of test scores varies 
from the widest at the fourth grade level to the lowest at 
the eighth grade level. 
3. A comparison of mean test scores for boys and girls at the 
fourth grade level shov,red a slight difference in favor of the 
boys. It also showed a wide spread in the range of the boys 
with a higher mean and a lower mean for the girls with not 
so great a spread in range. 
26 
4. A comparison of mean test scores for boys and girls at the 
fifth grade level proved to be identical. A check on the 
range showed a wider spread for the boys and a lower spread 
of test scores for the girls. 
5. A comparison of mean test scores for boys and girls at 
the sixth grade level showed a very slight difference favor-
ing the boys and the range appeared to be very similar. 
6. A comparison of mean test scores for boys and girls at 
the seventh grade level showed a difference favoring the boys 
but only a slight difference regarding ranges. These latter 
again favored the boys. 
7. A comparison of mean test scores for boys and girls at 
the eighth grade level showed two-point difference favoring 
the boys. A check on the range showed a similarity of scores 
on the higher portion but the lower portion varied slightly 
in favor of the girls. 
8. A comparison of mean test scores between all grades par-
ticipating in the study showed a definite difference between 
grades eight and seven which is statistically significant at 
both levels. A comparison between grades seven and six 
showed a slight difference which was significant only at the 
1% level. There was no significant difference in comparing 
other grade levels. 
9. A comparison of mean test scores between boys and girls 
of all grades participating in this study sho\'.red a differ-
27 
ence at the eighth grade level which was statistically signi-
ficant in favor of the boys. The same difference was appar-
ent in comparing boys and girls at the seventh grade level. 
There was no significant difference shown at the other grade 
levels. 
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